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(54) Packaging arrangement 

(57) A packaging arrangement for pacl^ging prod- 
ucts such as contact ienses in pacl^ges such as blister 
paclts. The packaging arrangement includes an inter- 
mittently indexed, linearly driven endless conveyor 
which includes a plurality of identical support paiiets, 
equally spaced apart along the endless conveyor. Each 
support pallet is designed to support and align an array 
of individual package bases. The arrangement is such 
that each support pallet with an array of individual pack- 
age bases thereon is sequentially stopped at a plurality 
of spaced work stations along the endless conveyor. At 
an initial station, a robotic loader bads an array of pack- 
age bases into a support pallet then at the first station. 
At a subsequent skew check station, optical probes 
check for skewed (improperly positioned) package bas- 
es in the support pallet. At a subsequent package base 
presence verification station, optical probes verify the 
presence of each package base in the support pallet. At 



a subsequent saline dosing station, dosers deposit a 
given dosage of saline solution in each package base, 
after which optical probes verify that the package bases 
have received dosages of saline solution. At a subse- 
quent foil placement statk)n, a pick and place unit places 
a pair of sheets of laminated foil covers over the array 
of package bases. At a subsequent chucking station, 
positioning arms mechanically chuck the laminated foil 
cover to ensure that it is properly positbned relative to 
the package bases in the support pallet. At a subse- 
quent cover presence verification 8tatk)n. optical probes 
verify the presence and correct positioning of the foil 
cover over the package bases in the support pallet. At 
a subsequent heat sealing station, a heated seal head 
heat seals the laminated covers to the package bases. 
Finally, at an unloading station, an unk>ader arm un- 
loads the sealed packages from the packaging arrange- 
ment for subsequent processing. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

The present inventbn relates generally to packag- 
ing arrangernents for packaging products such as con- 
tact lenses in packages such as blister packs. 

More particularly, the subject invention pertains to 
a packaging arrangement having an intermittently in- 
dexed, linearly driven endless conveyor which includes 
a plurality of identical support pallets, equally spaced 
apart along the movable conveyor Each support pallet 
is designed to support a 2x5 array of Individual package 
bases thereon, and is sequentially stopped at spaced 
work stations along the packaging arrangement. At a 
first station, a robotic loader arm loads blister package 
bases, each having a-product deposited therein, in the 
support pallet then at the first station. At subsequent 
spaced stations, the packaging arrangement optically 
inspects the loaded pallet for skewed (improperly posi- 
tioned) package bases. optk:ally verifies the presence 
of a package base at each array location in the pallet, 
deposits a fixed dosage of saline solution Into each 
package base, optically verifies that a proper dosage of 
saline solution has been deposited into each package 
base, places a laminated foil cover sheet over each 1x5 
row of package bases, mechanically chucks each lam- 
inated cover sheet to properly posltk)n it relative to the 
row of package bases, optically verifies the presence 
and proper positioning of each laminated cover sheet, 
heat seals each laminated cover sheet to a row of pack- 
age bases, optk;ally inspects each heat sealed laminat- 
ed cover sheet for proper posltk)nlng relative to the row 
of package bases, and finally unloads each row or strip 
of completed blister packs from the endless conveyor 
for subsequent processing such as sterilizatbn and sec- 
ondary packaging. 

2. Discussion of the Prior Art 

The prior art discloses the use of linear conveyor 
arrangements and also rotary index tables in packaging 
equipment, the packaging of contact lens in blister 
packs with saline solution, and the checking of various 
packages by a variety of optical probes. Moreover, the 
prior art also discloses heat sealing lids or covers to con- 
tainer bases. However, in most prior art methods of heat 
sealing, the temperature of the sealing heads are gen- 
erally maintained at lower temperatures, and the sealing 
heads are generally applied for longer perkxJs of time 
as compared with the present invention. In one prbr art 
approach, a pneumatic cylinder pressed a heated seal- 
ing head against the covers being applied to package 
bases, and a load cell feedback system measured the 
load on the pneumatic cylinder, which started a meas- 
ured heater timing perkxj. 



The present invention is related to EP-A-0 686 558 
for a Packaging Arrangement for packaging products 
such as contact lenses in blister packs. The packaging 
arrangement discbsed therein includes a rotary index 
table defining on its upper surface a plurality of identical, 
radially-oriented support pallets, equally spaced apart 
around the rotary index table. Each support pallet is de- 
signed to support ah array of Individual package bases 
thereon, and is sequentially rotated to stop at angularly 
spaced radial positions in the rotary packaging machine. 
At a first radial position, blister package bases, each 
having a product deposited therein, are placed in the 
support pallet then at the first radial position. At subse- 
quent radial positions, the rotary packaging rriachine 
verifies the presence and alignment of each package 
base, deposits a fixed dosage of saline solution into 
each package base, optionally verifies that a fixed dos- 
age of saline solution has beep deposited in each pack- 
age base, places a marked lanninated cover over the . 
package bases, heat seals the laminated cover to the 
package bases, verifies the proper posrtbnal placement 
of the laminated cover on the package bases, and finally 
unbads the completed blister packs from the rotary 
packaging statbn for subsequent processing such as 
sterilization and secondary packaging. 

Such a rotary packaging station has a plurality of 
angularly displaced work statbns, some of which must 
intertace with outside equipment such as robotic han- 
dling arms, which can present problems with positioning 
alignment and space allocatbn. In contrast thereto, the 
linearly driven endless conveyor of the present Invention 
is much easier and simpler to design and to intertace 
with associated handling and supply equipment such as 
cartesian (x,y) robotic handling equipment. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present in- 
ventbn to provide a packaging arrangement for pack- 
aging products, such as contact lenses, In packages 
such as blister packs. 

A further object of the subject Inventbn Is the pro- 
vision of a packaging arrangement having an intermit- 
tently indexed, linearly driven endless conveyor whbh 
includes a plurality of kientbal support pallets, equally 
spaced apart along the movable conveyor. Each sup- 
port pallet is designed to support an array of Individual 
blister package bases thereon, and is sequentially 
stopped at spaced work stations along the nrK>vable con- 
veyor, at which a sequence of packaging operatbns are 
performed thereon. 

In accordance with the teachings herein, the 
present invention provkJes a packaging arrangement for 
packaging products such as contact lenses in packages 
such as blister packs. The packaging arrangement in- 
cludes an intermittently indexed, linearly driven endless 
conveyor which includes a plurality of identbal support 
pallets, equally spaced apart along the endless convey- 
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or. Each support pallet Is designed to support and align 
an array of individual package bases. The arrangeoient 
is such that each support pallet with an array of individ- 
ual package bases thereon Is sequentially stopped at a 
plurality of spaced work stations along the endless con- 
veyor. 

In greater detail, at an initial work station a loader 
loads an array of individual blister package bases, each 
of whk;h has a contact lens therein, into the support pal- 
let stopped at the Initial station. Each support pallet sup- 
ports and aligns a plurality of adjacent rows of individual 
package bases. In a preferred embodiment, each sup- 
port pallet supports an array of 2x5 package bases ar- 
ranged in two side by side rows. After a laminated foil 
cover sheet is applied over a 1 x5 row of package bases, 
the package strip is approximately 150 mm long and 43 
mm wide. However, It should be appreciated that alter- 
native embodiments of the present invention can be de- 
signed with a different number of rows and a different 
number of packages in each row. 

The packaging arrangement receives individual 
package bases, each of which has a product therein, 
which are lined up and queued for packaging in side by 
side columns on an accumulator conveyor belt. The 
package bases are precisely positioned relative to each 
other in the side by side columns such that a robotic han- 
dling arm, having an array of vacuum handling cups, one 
for each individual package base, can pick up a 2x5 ar- 
ray of package bases from the accumulator belts and 
deposit them onto a support pallet at the first station on 
the conveyor loop. 

The support pallet spaces the side of each package 
base a nominal distance, in a range of 200 to 400 ^me- 
ters, from the side of each adjacent package base in the 
support pallet to prevent overlapping sides of adjacent 
product bases. The skde by skle columns on the accu- 
mulator conveyor belt accumulate package bases in po- 
sitions in which package bases directly touch adjacent 
package bases. To compensate for the slight difference 
in spacing from the accumulator conveyor belt to the pal- 
let, the robotic arm, after positioning an array of package 
bases over a pallet, releases the vacuum in each vacu- 
um cup to allow the package bases to fall into the sup- 
port pallet. The robotic arm then raises and lowers the 
array of suction cups slightly to tap each package base 
into a properly aligned position in the support pallet 
Each package base includes a rounded product cavity 
and alignment notches on opposite sides thereof. The 
support pallet defines a rounded cavity for receiving 
each product cavity of each package base and align- 
ment rods which fit into and align with the alignment 
notches on the package base. 

A slide unit is supported above the endless convey- 
or for reciprocating upstream and downstream move- 
ment, relative to the endless conveyor, and supports an 
array of operating mechanisms for pert omiing operating 
functbns on an array of individual package bases sup- 
ported in a pallet posittoned therebebw. The slide unit 



reciprocates through upstream and downstream move- 
ments a distance equal to the distance between adja- 
cent rows, such that the array of operating nechanisms 
is successively positbned over each 1x5 row of pack- 

s age bases in each support pallet 

The slide unit supports a plurality of different arrays 
of operating mechanisms, spaced apart by the distance 
separating adjacent pallets on the endless conveyor, 
such that each array of operating mechanisms is posl- 

10 tioned above a different pallet on the endless conveyor, 
and each array of operating mechanisms performs a dif- 
ferent operating function on the individual package bas- 
es. 

A first array of operating mechanisms includes an 

IS array of optical detector probes for perfonming an optical 
detecting function on the individual package bases, 
such as verifying the presence of a package base at 
each array location in the pallet. In greater detail, each 
optical detector probe preferably comprises a dual op- 

20 tical fiber arrangement in which one optical fiber carries 
light to illuminate the package base, and a second op- 
tical fiber carries light reflected from the package base 
to a photodetector. 

A second array of operating mechanisms includes 

2S an array of dosing tubes for dispensing given dosages 
of saline solution into the individual package bases. 
Each dosing tube is supplied by a separate metering 
pump to deposit a precisely metered dosage of saline 
solution into each package base, such that each contact 

30 lens is immersed In saline solutkxi. 

A third array of operating mechanisms includes an 
array of optical detector probes positioned above the 
endless conveyor downstream of the array of dosing 
tubes to verify that a given dosage (level of solution) of 

3S saline solution has been deposited into each package 
base. 

The movable slide unit supports the first array of op- 
tical verification probes one pallet increment ahead of 
the dosing tubes on the endless conveyor, which are po- 

40 sitioned one pallet increment ahead of the array of dos- 
ing verification optical probes. After the robotic arm de- 
posits the package bases in the support pallet at an en- 
try end of the packaging arrangement, the endless con- 
veyor moves ahead one pallet Increment. The slide unit 

45 then positions each array of operating mechanisms 
above the upstream 1x5 rows of package bases in ad- 
jacent pallets, the probes and dosing tubes perform their 
respective functions, and the slide unit then posittons 
them above the downstream 1 x5 rows of package bases 

so in the same adjacent pallets where they repeat their re- 
spective functions, after which the endless conveyor is 
advanced one pallet increment The base presence op- 
tical verification probes are one pallet increment ahead 
of the dosing tubes to verify that the package bases are 

ss present before the dosing tubes fill the package bases 
with saline solution, and the solutbn presence optical 
probes are positioned one pallet increment behind the 
dosing tubes, 
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After loading of the package bases into a support 
pallet at the initial station, an alignment probe verifies 
the alignment of the packaging bases in the support pal- 
let to ensure that no package bases are skewed or tilted. 
The alignment probe includes at least one through- s 
beam detector which directs a beam of light atong the 
length of and just above a row of package bases sup- 
ported in the pallet to a detector at the other end of the 
column, such that a package base whbh is skewed or 
tilted In the pallet will interrupt the through beam, and 
the photodetector at the other end of the through beam 
so indicates. 

At a subsequent foil placement station, a foil pick 
and place unit, having an array of suction cups, places 
a strip sheet of laminated foil covers over each 1x5 row 
of the array of package bases. 

At a subsequent mechanical chucking station, at 
least one movable chucking arm mechanically chucks 
each sheet of laminated foil covers to ensure that the 
sheet is properly positioned and aligned relative to the 
array of package bases. The arrangement preferably in- 
cludes two movable chucking arms positioned at oppo- 
site ends of arrow of package bases. Each movable 
chucking arm includes an angled U bracket which en- 
gages and centers one end of the sheet of laminated foil 
covers relative to a row of package bases. 

An optical inspection station is located downstream 
of the mechanical chucking station, to ascertain the 
presence and proper general positioning of each sheet 
of laminated foil covers on the array of package bases. 
The optical Inspectkxi statk>n Includes a plurality of op- 
tical detector probes which examine the outer edges of 
each cover sheet to ascertain that each sheet of lami- 
nated foil covers is present and properly positioned rel- 
ative to the row of package bases. The optical detector 
probes are preferably positioned with one probe at each 
end (along the 45 mm side) and one probe along the 
lengthwise edge (along the 150 mm side) of a properly 
positioned sheet of laminated foil cover on each 1 x5 row. 
Each optical detector probe is preferably a triangulation 
type of probe wherein an optical beam from an emitter 
is triangulated and reflected by the foil cover to an an- 
gularly positioned optical fiber detector, as are available 
commercially from Omron. This optical Inspection sta- 
tion ensures the presence and general positioning of a 
. laminated foil cover sheet on each row of package bas- 
es, to ensure that a heated sealing head in a subsequent 
heat sealing station does not press down on an uncov- 
ered row of package bases which would then melt onto 
and foul the heated sealing head. 

At a subsequent heat sealing station, a heated seal- 
ing head heat seals-the laminated foil covers to the 
package bases. At the heat sealing station, an electri- 
cally heated seal head is pressed by a pneumatic cylin- 
der against the laminated covers on the package bases. 
A thermal transducer measures the temperature of the 
seal head to-maintain the temperature at 214**C ± 
1 .5*'C. An in-line load cell measures the force generated 



by the pneumatk: cylinder, and when a predetermined 
force is reached, which is approximately 75% of a nor- 
mal full operating force, a timer is initiated. The timer 
times a relatively short time period of approximately 1 .0 
to 1 .4 seconds, after which the pressure in the pneumat- 
ic cylinder is released, thereby forming a seal between 
each laminated cover and package base which is both 
detachable and consumer friendly. The predetermined 
force is a given percentage, e.g., 60-75% of the normal 
full operating force that the pneumatic cylinder Is capa- 
ble of generating. The endless conveyor is reinforced 
by a die stopper support under the heat sealing statton 
to withstand the forces imparted thereto by the pneu- 
matic sealing cylinder. 

A second optical inspectk^n station is k)cated down- 
stream of the heat sealing station, and also includes a 
plurality of optica! detector probes which examine the 
outer edges of each sheet of laminated foil covers on 
the array of package bases to ascertain that the sheet 
is properly and precisely positbned and heat sealed rel- 
ative to the array of package bases. The optical detector 
probes are preferably positioned with five probes along 
the lengthwise edge (along the 150 mm skJe) of a prop- 
erly positioned sheet of laminated foil cover on each 1 x5 
row. Each optical detector probe is preferably a triangu- 
latton type of probe wherein an optical beam from an 
emitter is triangulated and reflected by the foil cover to 
an angularly positioned optical detector, as are available 
commercially from Omron. 

pursuant to one advantageous feature of the 
present invention, each pallet includes a plurality, of 
alignment cones which-align with a plurality of contoal 
alignment cavities carried by equipment at the work sta- 
tions spaced along the endless conveyor to assist in pre- 
cisely aligning the equipment relative to each pallet and 
the array of package bases carried therein. Each pallet 
is rectangularly shaped, and preferably includes an 
alignment cone at at least two diagonally spaced cor- 
ners of the rectangular pallet. 

The heat sealing station includes a pneumatic drive 
cylinder and a heated sealing head which is driven by 
the pneumatic drive cylinder. Conical alignment cavities 
are carried thereon to align the heated sealing head with 
a pallet, and the heated sealing head is coupled to the 
pneumatic drive cylinder by a plurality of floating joints 
to allow the heated sealing head to shift laterally a slight 
amount while the alignment cones are engaging the 
conical alignment cavities to precisely align the heated 
sealing head with a pallet. 

The two optical inspection statbns (before and after 
heat sealing) also include a pneumatic drive cylinder 
and an inspection head which is driven by the pneumatk; 
drive cylinder. Conical alignment cavities are also car- 
ried thereon to to align the Inspection head with a pallet, 
and the inspection head is coupled to the pneumatic 
drive cylinder by a plurality of floating joints to allow the 
inspection head to shift laterally a slight amount while 
the alignment cones are engaging the conical alignment 
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cavities to precisely align the inspection head with a pal- 
let. 

The loading robotic arm at the beginning of the end- 
less conveyor, an unloading robotic arm at the end of 
the endless conveyor, and also the foil pick and place s 
unit at the foil placement station all preferably include 
conical alignment cavities thereon to align the apparatus 
with each pallet 

Pursuant to another advantageous feature of the 
present invention, each of the support pallets Is de- 
signed to support and align an array comprising at least 
two rows of package bases. An optical inspection station 
is located downstream of the heat sealing station, and 
ascertains whether or not each sheet of laminated foil 
covers is properly positioned relative to a row of pack- 
age bases. Rows of covered packages which pass in- 
spection are transferred by a robotic transfer arm from 
the endless conveyor to an output for final secondary 
packaging, while rows of covered packages which fail 
the inspection are not removed, and the system control- 
ler responds to the inspection statton and controls the 
transfer equipment to discriminate between passed and 
failed rows, even in the same support pallet, in greater 
detail, the robotic arm applies a vacuum to a pneumat- 
ically driven robotk: arm, having three vacuum suction 
cups for each individual 1x5 array package, lifts each 
1x5 array of packages from the support pallet, and trans- 
fers passed rows of covered packages from the endless 
conveyor to an output for secondary packaging, while a 
vacuum is not applied to the suction cups for failed pack- 
ages. A reject chute is positioned below the downstream 
end of the endless conveyor, and failed rows of covered 
packages remain on the endless conveyor and are 
dumped into the reject chute. Rows of covered packag- 
es in the same support pallet are discriminated by either 
applying a vacuum to the three suctbn cups for that row 
or not. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and advantages of the 
present invention for a packaging arrangement may be 
more readily understood by one skilled in the art with 
reference being had to the following detailed description 
of several preferred embodiments thereof, taken in con- 
junctbn with the accompanying drawings wherein like 
elements are designated by identical reference numer- 
als throughout the several views, and in which: 

Figure 1 is a schematic device layout illustration of 
a packaging arrangement constructed pursuant to 
the teachings of the present Invention; 
Figure 2 is a front elevatlonal view illustrating some 
of the components (several components have been 
omitted for clarity) of one designed embodiment of 
a linear endless conveyor packaging arrangement 
constructed pursuant to the teachings of the subject 
invention; 



Figure 3 Is a right elevatbnal view of the designed 
embodiment of the linear endless conveyor pack- 
aging arrangement illustrated in Figure 2; 
Figures 4 and 5 are respectively perspective and 
top planar views of a representative blister package 
base; 

Figure 6 is a fragmentary end view of one half of a 
support pallet Illustrating a blister package base 
supported therein; 

Figure 7 is an elevatbnal view of a 1 x5 array of dos- 
ing nozzles, supported on a movable slide unit 
above the endless conveyor, for supplying a me- 
tered dosage of saline solution to each of the packet 
bases supported in a 1x5 row in the support pallet 
therebelow; 

Figure 8 is a top plan view of the movable slide unit 
which supports the 1x5 array of dosing nozzles of 
Figure 7, and which also supports a 1x5 array of 
package base presence verification optical probes, 
for linear reciprocal movements above adjacent 
support pallets in the endless conveyor; 
Figures 9 and 9A are respectively side elevatlonal 
and sectional views of the mechanical chucking sta- 
tion in which positioning arms mechanically chuck 
each of the laminated foil covers to ensure that each 
is properly positioned relative to a 1x5 row of pack- 
age bases in the support pallet; 
Figures 10 and 11 are respectively front and side 
elevational views of an optical inspectbn statk»i, in- 
cluding an inspection plate nrtounting a plurality of 
optical detector probes, the alignment thereof, and 
the pneumatic drive therefor; and 
Figure 1 2 is a side elevational view of a heat sealing 
station having a heat sealing head and a pneumatic 
press therefor. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring to the drawings in detail, Figure 1 is a 
schemata device layout illustration of a packaging ar- 
rangement or machine 10 constructed pursuant to the 
teachings of the present invention, for packaging prod- 
ucts, such as contact tenses, into packages such as blis- 
ter packs. The packaging machine 10 includes an end- 
less conveyor having a plurality of pallets 1 4 spaced the- 
reabng. The pallets are connected by chain linkages 1 2, 
Figures 7, 11 and 12, and the assembly forms an end- 
less loop as shown best in Figures 1 and 2 which is in- 
termittently driven such that the pallets stop at work sta- 
tions sequentially spaced along the upper surface of the 
packaging arrangement 10. 

The packaging arrangement defines an upper sur- 
face on which a pair of spaced support rails 11. Figure 
7, are supported by frame members 13. The pallets 14. 
connected together by the chain linkages 1 2, slide abng 
the spaced support rails 11. Each pallet has a oonbal 
alignment lug 15 positioned at two diagonally opposed 
corners which cooperates with depending conical posi- 
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tioning members 17 depending from the various appa- 
ratus at the work stations, such that as the various ap- 
paratus or robotic equipment at the work stations is low- 
ered relative to the pallet, the conical alignment lugs 15 
serve to align the conical positbning members 17 of the s 
apparatus to properly position the apparatus with re- 
spect to the pallet 14 and the package bases supported 
thereby. A robotic loading arm 1 9 at the beginning of the 
endless conveyor, a robotk; unbading arm 21 at the end 
of the endless conveyor, a foil pick and place unit 23 at 
a foil placement station, a mechanical chucking station 
74, a heat seal unit 25, and also the optical inspection 
stations 27, 29 before and after the heat seal unit, all 
preferably include conical alignment cavities thereon to 
align the movable apparatus thereat with each pallet. 

Each support pallet 14 is particularly designed to 
support a 2x5 array of individual blister pack bases 16 
arranged in two adjacent 1x5 rows, as Illustrated in Fig- 
ure 8. However, it should be appreciated that alternative 
embodiments of the present invention can be designed 
with a different number of rows and a different number 
of packages in each row. 

Each blister package base 16, as represented in 
further detail in Figures 4, 5 and 6 of the drawings, in- 
cludes a planar, essentially rectangularly shaped flange 
18 having an integral angularly depending wall portion 
20 at one end thereof. A cavity 24 is formed offset to- 
wards an opposite edge 22 of the flange 18, which is of 
an essentially semispherical configuration, generally in 
conformance with the cun^ilinear shape of a contact lens 
26, Figure 5, adapted to be stored therein In a sealed 
condition while immersed In a suitable sterile saline so- 
lution. The height of the angled wall portion 20 depend- 
ing from the planar flange 1 8 is somewhat analogous to 
the height or depth of the cavity 24 containing the con- 
tact lens, as can be ascertained more clearly from Fig- 
ure 6 of the drawings. Each package base further in- 
cludes depending legs 28 at each corner of side 22, op- 
posite to the side with depending wall portion 20, and 
alignment notches 30 on opposite sides of the planar 
flange 16. Each support pallet 14 defines a rounded cav- 
ity 32 for receiving each product cavity 24 of each pack- 
age base, and insets 36 which receive the depending 
legs 28 of adjacent package bases 26, as illustrated best 
in Figures 6 and 8. 

Each blister pack base 16 may be a shaped injec- 
tion-molded plastic structure, which may be constituted 
of polypropylene, of generally rigid or semi-rigid config- 
uration. A cover is adapted to be secured or bonded, 
such as by heat sealing to the flange 1 6 surfaces around 
the product-receiving cavity. Each cover may comprise 
a multi-layered foil laminate, as disclosed in EP-A-0 646 
471. 

The metallic foil laminate preferably includes a poly- 
propylene bottom layer which is adapted to be bonded 
to contiguous sealing surfaces on the injection-molded 
shaped plastic package base, as by heat sealing or the 
like, to form a corpplete packaging structure as is well 



known in the packaging technology. A blister package 
of this type is disclosed, for example, in U.S. Patent 
4,691 ,820, commonly assigned to the assignee of this 
applicatbn. 

Through the intermediary of thermal transfer print- 
ing, appropriately variable and changeable printed data 
are imparted to an exterior surface of the foil laminate. 
When the laminate is severed into lid-forming labels for 
respective packages, the data may consist of suitable 
changeable lot numbers, expiration dates, and other 
physical data representative of the specific product 
housed in the package, for instance, data with regard to 
the power of a contact lens which is packaged in a cavity 
of the blister pack while Immersed in a suitable protec- 
tive sterilized saline solution. 

Referring to Figure 1 , at an Initial work station 40, a 
robotic loading arm 1 9 transfers a 2x5 array of package 
bases 1 6, each of wh ich Is secured to the robotic loading 
arm by a suction cup, and places the package bases in 
the support pallet 14 then at the first work station. 

The lens packaging station receives indivbual blis- 
ter package bases, each of which has a contact lens 
therein, which are lined up and queued for packaging 
on two side by side accumulator columns on a conveyor 
belt. The package bases are precisely accumulated In 
the side by side accumulator columns such that the ro- 
botic handling arm, having a 2x5 array of vacuum han- 
dling cups, one for each individual blister pack base, can 
pick up a 2x5 array of individual blister pack bases 16 
and load the blister pack bases onto a pallet 14 on the 
endless conveyor. 

Each support pallet 14 has a unque design relative 
to prior art support pallets, in that the package bases 
are nominally positioned in the support pallet by the re- 
ceiving cavities 32 with a separation, in the range of 200 
to 400 peters, between the shoulders of adjacent 
package bases. The separatbn also aids in subsequent 
separation of the resultant adjacent blister packs. The 
support pallet 1 4 spaces the side of each package base 
16 a nominal distance, in the range of 200 to 400 pe- 
ters, from the side of each adjacent package base in the 
support pallet, to prevent overlapping edges of adjacent 
product bases. However, the side by side accumulator 
columns accumulate package bases 16 in positions in 
which package bases directly touch adjacent package 
bases 16. To compensate for the slight difference from 
the nominal distance between adjacent package bases 
in the pallet, the robotb arm 19, after positioning an ar- 
ray of package bases over a pallet 14, initially releases 
the vacuum in each vacuum cup 38 to allow the package 
bases to rest in the support pallet 14. The robotic arm 
19 then raises and towers the array of suction cups 38 
slightly to tap each package base 16 into a properly 
aligned position In the support pallet 14, as provided for . 
by the rounded product cavity aligning with respect to 
the cavity 32, and the legs 28 aligning with respect to 
the Inserts 36. 

The linear conveyor is then intermittently indexed 
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through successive work stations, stopping for approx- 
imately 5-6 seconds at each work station, such that all 
of the operations as described herein can be perfornried 
simultaneously at the successive work stations. At a 
second work station 42, an alignment check is made to 
check that no package bases 16 are skewed or tilted in 
the support pallet 14. The alignment check is performed 
by two through-beam detectors, as are available com- 
mercially from Keyence. each of whbh includes a light 
source 44, Figure 9, which directs a beam of light along 
the length of and just above a 1x5 column of package 
bases 16 supported in the pallet 14 to a detector 46 at 
the other end of the column. If a package base 16 Is 
skewed or tilted in the pallet 14. It will interrupt the 
through beam, and the photodetector 46 at the other end 
of the through beam will so indicate. 

At third, fourth and fifth positions 48, 50 and 64, a 
slide unit 52, Figures 1 and 6, is displaceable, along 
slide rails 54 with end stops 56, above the endless con- 
veyor by a pneumatic drive cylinder to reciprocate back 
and forth, along the direction of travel of the endless con- 
veyor, between upstream and downstream positions 
which are spaced apart by the distance between the two 
rows In each pallet. 

The slide unit supports an array of operating mech- 
anisms for performing operating functk)ns on an array 
of individual package bases supported in a pallet 14 po- 
sitioned therebelow. The slide unit reciprocates through 
upstream and downstream movements a distance 
equal to the distance between adjacent rows, such that 
the array of operating mechanisms Is successively po- 
sitioned over each 1x5 row of package bases in each 
support pallet. 

The slide unit supports a plurality of different arrays 
of operating mechanisms, spaced apart by the distance 
separating adjacent pallets on the endless conveyor, 
such that each array of operating mechanisms is posi- 
tioned above a different pallet 14 on the endless con- 
veyor, and each array of operating mechanisms per- 
forms a different operating function on the individual 
package bases. 

The slide unit supports a holder arm 57 for a 1x5 
array of optical probes 58 positioned above the third sta- 
tion 46, a 1x5 array of dosing tubes 60 positioned above 
the fourth statbn, and a 1x5 array of dosing verification 
optical probes posltbned above the fifth station 64. 

At the third station 48, a 1x5 array of fiber optic 
probes 58, Figures 2 and 9. are positioned sequentially 
above each 1x5 row of the 2x5 array of package bases 
to verify the presence of each package base 1 6 in the 
array of package cavities 32 In the pallet. Each fiber op- 
tic probe 58 Is positioned centrally over the open flange 
18 area illustrated on the right side of Figure 5 of each 
blister package base 16, and the fiber optic probe 56 
illuminates each package base 1 6, and then detects the 
radiation reflected therefrom to verify the presence of 
each blister pack base 16. The fiber optic probes 58 can 
be of a type available commercially from Omron. Each 



such fiber optic detector probe 56 comprises a dual op- 
tical fiber arrangement In which one optical fiber carries 
light to illuminate the flange 18 of each package base 
1 6 and a second optical fiber carries light reflected from 

B the package base to a photodetector. 

At the fourth station 50, referring to Figures 1 , 7 and 
8, the slide unit 52 supports a hoWer arm 59 which holds 
a 1x5 array of dosing tubes 60, each of which is supplied 
by a separate dosing pump 6^. Each dosing tube 60 de- 

10 posits a precise dosage of saline solution Into the cavity 
24 in each blister pack base 16, such that each contact 
lens 26 is completely immersed in saline solution. The 
rate of pumping of saline solution and the diameter of 
each dosing tube 60 is chosen such that no saline so- 

75 lution splashes from any of the cavities of any of the blis- 
ter packs, which is very important as any saline solution 
splashed onto any sealing flange 18 surfaces would in- 
terfere with subsequent sealing and packaging opera- 
tions. 

20 The diameter of each dosing tube 60, Figure 7, and 
the pumping rate therethrough have been determined 
empirically, with the internal diameter of each dosing 
tube 60 at the exit orifice being approximately 1/8 inch, 
and the pumps 62 being positive displacement 3/8 (or 

2S possibly 1/2) inch diameter piston metering pumps, as 
are available from Oyster Bay Pump Works. The amount 
of saline solutbn pumped into each package base is 950 
^liters ± 50 ^liters. Saline solution is available in the 
plumbing of the building in which the packaging station 

30 is located to supply the metering purnps. 

The optical verificatbn probes 58 are one pallet in- 
crement ahead of the dosing tubes 60 to verify that the 
package bases are present before the dosing tubes fill 
the package bases with saline solution. 

3S At a subsequent fifth dosage verification station 64. 
referring to Figure 1, the slide unit 52 supports a 1x5 ar- 
ray of optical probes 66 positioned above the array of 
blister pack bases, which verify the presence of a meas- 
ured dose (given level) of saline solution in each blister 

40 pack base. The operatbn of the slide unit 52 is the same 
as previously described. Each detector can be a reflec- 
tive sensor as is commercially available from Omron, or 
could be an ultrasonic detector, or could be a proximity 
sensor or could be a fiber optic probe, as commercially 

<s available from Keyence as model 24W-V25R, used with 
an amplifier, model 24W-AA1C. Each detector checks 
and verifies for a proper height of saline solutton in each 
blister pack 5 base. The verification of a measured dos- 
age of saline solution can be considered to be optbnal, 

so particularly If the reliability of the dosing equipment is 
high. 

The arrangement is such that after the conveyor is 
stopped, the slide unit 52 is translated to its upstream 
position which positbns the detectors 58, tubes 60 and 
55 detectors 66 over the upstream 1 x5 row of package bas- 
es to perfomn their respective functtons. after whk:h the 
slide unit 52 is translated to its downstream positton 
which positions the detectors 58, 5 tubes 60. and detec- 
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tors 66 over the downstream 1x5 row of package bases 
to perform their respective functions, after which the 
conveyor Is incrementally indexed to advance the next 
set of pallets, and the above cycle of operation is then 
repeated. 

At a subsequent foil-pick and place station 70. a pair 
of strips of laminar foil cover sheets is placed over the 
2x5 array of package bases. Each laminar top sheet 
covers a 1x5 column of bases, and has printed thereon 
all identification indicia required for the final package. 
The laminar top cover sheets are produced by a foil la- 
beling machine pursuant to the disclosure of EP-A-0 646 
471. 

The foil labeling machine extends at a right angle 
to the linear packaging machine, as indicated by the 
FOIL arrow in Figure 1. The pair of laminar top cover 
sheets from the labeling machine Is placed by a foil pick 
and place unit 23, illustrated in Figures 2 and 3, having 
an array of suction cups 72 to lift and place a laminar 
top sheet over the top of each 1x5 row of the 2x5 array 
of package bases. Each top cover sheet for each 1x5 
row is approximately 150 mm long and 45 mm wide. 

Referring to Figures 1 . 9 and 9A. at a subsequent 
mechanical chucking station 74, positioning arms 76 
mechanically chuck each laminated foil cover to ensure 
that it is properly positioned and aligned relative to the 
package bases in the support pallet. The arrangement 
preferably includes two rDOvable chucking arms 76, me- 
chanically translated by pneumatic air cylinders 71 po- 
sitioned at opposite ends of a row of package bases. 
Each movable chucking arm includes two angled U 
brackets 78 which engage and center one end of the 
sheet of laminated foil covers relative to a row of pack- 
age bases. A movable upper support plate 73 is verti- 
cally driven between upper and bwer positions by a 
pneumatic air cylinder 75. Conical alignment positioning 
members 17 with conical alignment cavities are also 
carried at 77 by a lower support plate 79 to align the 
lower support plate 79 with a pallet 14. The lower sup- 
port plate 79 is coupled to the upper support plate 73 by 
a plurality of floating joints 81 to allow the inspection 
head to shift laterally a slight amount while the alignment 
cones are engaging the conical alignment cavities to 
precisely align the mechanical chucking head with a pal- 
let. 

At a subsequent cover presence verification station 
80, optical probes 82, 64 in an optical inspectbn station 
27 verify the presence and correct general positioning 
of each foil cover sheet over the package bases in the 
support pallet. An optical Inspectbn station Is Illustrated 
in detail in Figures 10 and 11, and optically verifies the 
presence and correct general positioning of the two lam- 
inar top sheets on the two 1x5 rows of product bases. 

The optical inspection station includes an optical in- 
spection plate 86 which carries the plurality of optical 
probes 82, 84 positioned to examine the outer edges of 
each foil cover sheet. The optical detector probes are 
preferably positioned with one probe 82 at each end 



(along the 45 mm side) and one probe 84 abng the 
lengthwise edge (along the 150 mm side) of a properly 
positioned sheet of laminated foil cover on each 1 x5 row. 
Each optical detector probe is preferably a triangulation 
type of probe wherein an optical beam from an optical 
fiber is triangulated and reflected by the foil cover to an 
angularly positbned optbal fiber detector, as are avail- 
able commercially from Omron. The optical inspectbn 
station 27 ensures the presence and general positbning 
of a laminated foil cover sheet on each row of package 
bases, to ensure that a heated sealing head in a subse- 
quent heat sealing statbn does not press down on an 
uncovered row of package bases which woukj then melt 
onto and foul the heated sealing head. 

A movable inspectbn head 87 carrying the sensor 
plate 86 is vertically driven between upper and lower po- 
sitions by a pneumatic air cylinder 88 while K translates 
abng four comer shafts 90. Conical alignment position- 
ing members 17 with conical alignment cavities are also 
carried by the inspection head 87 to align the inspection 
head with a pallet 14, and the inspection head is coupled 
to the pneumatic drive cylinder by a plurality of floating 
joints 92 to allow the inspectbn head to shift laterally a 
slight amount while the alignment cones are engaging 
the conical alignment cavities to precisely align the in- 
spection head with a pallet. In an alternative embodi- 
ment, the optical probes 82, 84 can preferably be mount- 
ed in apertures in an optical inspectbn plate 94, as in- 
dicated generally in Figure 1 . 

At a subsequent work statbn designated 96, refer- 
ring to Figures 1 and 13, the top sheet is heat seated to 
the base containers of the blister packs. A heated seal 
head 98 heated by a plurality of five electric heaters 1 GO 
nriounted at spaced intervals along the length of the 
heating head plate 98. The heating head plate 98 is se- 
cured to the back of a heat seal die or head 102, and is 
supported by a pneumatic cylinder or press 104 whbh 
presses the heated seal head 102 against the laminar 
top sheets on the package bases 1 6, which are support- 
ed by the pallet 14 such that the foil laminate and base 
container flanges are squeezed between the heated 
seal head and the pallet. The heated seal head is elec- 
trically heated, and the temperature thereof is measured 
by thermal transducers 106 on each side of the seal 
head 1 02 to maintain the correct temperature. The tem- 
perature is maintained In a range of 214*0 ± 1.5*0, 
which is high when compared to similar prior art ar- 
rangements. 

The heated seal head comprises a 2x5 array of cy- 
lindrical sealing elements 108, each of which secures 
the top laminar sheet to each package base 16 with an 
annular seal around the cavity 24 In the package base 
16. Conical alignment positioning members 17 with con- 
ical alignment cavities are also carried on heated seal 
head 98 to align the seal head with a pallet 14, and the 
seal head 98 is coupled to the pneumatic drive cylinder 
104 by a plurality of floating joints 110 to albw the seal 
head to shift laterally a slight amount while the alignment 
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cones are engaging the conical alignment cavities to 
precisely align the seal head with a pallet. 

In operation, the back force generated by the pneu- 
matic cylinder Is measured by an in-line load cell 114, 
and a solid state timer 116, Figure 1, is initiated when a 
force is reached of a given percentage, e.g., 60-75%, of 
the peak force of whk;h the pneumatic cylinder is capa- 
ble. The solid state timer times a relatively short time 
period of approximately 1.0 to 1 .4 seconds, after which 
the pressure in the pneumatic cylinder 108 Is released. 
This approach, when compared with similar prior art ap- 
proaches, is very hot. very hard and very short, which 
creates a seal which is both detachable and consumer 
friendly. 

The endless conveyor is reinforced under the heat 
sealing station to withstand the heat sealing forces im- 
parted thereto by the pneumatic cylinder 1 08. The pneu- 
matic cylinder 106 at the heat sealing station applies a 
substantial force to the support pallet, and accordingly 
the endless conveyor Is reinforced by a die stopper sup- 
port block 116 supported on studs 118 projecting from 
the frame 13 beneath the pneumatic press to withstand 
the forces imparted thereto by the pneumatic press. 

A second optical inspection station 29 is located 
downstream of the heat sealing station 96. and also in- 
cludes a plurality of optical detector probes 118 which 
examine the outer edges of each sheet of laminated foil 
covers on the array of package bases to ascertain that 
the sheet is properly and precisely positioned and heat 
sealed relative to the array of package bases. The op- 
tical detector probes are preferably positioned with five 
probes 118 along the lengthwise edge (along the 150 
mm side) of a properly positioned sheet of laminated foil 
cover on each 1x5 row. Each optical detector probe is 
preferably a triangulation type of probe wherein an op- 
tical beam from an optical fiber is triangulated and re- 
flected by the foil coverto an angularly positioned optical 
fiber detector, as are available commercially from Om- 
ron. 

At the last positbn, referring to Figures 1 , 2 and 3, 
a pneumatically driven robotic arm 21 , having three vac- 
uum 8uctk)n cups 122 for each 1x5 array of blister 
packs, lifts each 1x5 array of blister packs from the sup- 
port pallet 14, and deposits the array of blister packs to 
an output position. 

The second optical inspectbn station 29 ascertains 
whether or not each sheet of laminated foil covers is 
properly positioned relative to a row of package bases. 
Rows of covered packages which pass inspection are 
transferred by the robotic transfer arm 21 from the end- 
less conveyor to an output for final secondary packag- 
ing, while rows of covered packages which fail the in- 
spection are not removed, and the system controller re- 
sponds to the InspectkDn statk>n and controls the trans- 
fer equipment 21 to discriminate between passed and 
failed rows, even in the same support pallet. In greater 
detail, the robotic arm 21 applies a vacuum to suction 
cups 122 and transfers passed rows of covered pack- 



ages from the endless conveyor to an output for sec- 
ondary packaging, while a vacuum is not applied to the 
suction cups 1 22 for failed packages. A reject chute and 
bin 124 is positioned below the downstream end of the 
s endless conveyor, and failed rows of covered packages 
remain on the endless conveyor and are dumped Into 
the reject chute and bin. 

After being deposited at the output position, the 
passed packages may then be subjected to sterilization, 
as in the instance when the product housed therein is 
intended to be employed in a medical capacity, for ex- 
ample, a product such as a contact lens which is adapt- 
ed to be packed in a sterile saline solution and sealed 
in a compartment or cavity of the package. The blister 
packs can then be subjected to a secondary packaging 
operation, such as one in which packages of 1x5 blister 
packs are placed in a final outer package. 

It is noted that the dosing verification may be elim- 
inated in some embodiments. Moreover, in alternative 
embodiments, the endless conveyor could be designed 
with fewer (or more) support pallets 14, positioned 
therearound, depending upon the number of different 
functions to be accomplished by the packaging arrange- 
ment. Moreover, linear packaging arrangements having 
linear conveyor lines with linearly spaced stations the- 
realong are also contemplated In altematlve embodi- 
ments of the present inventbn. 

While several embodiments and variatbns of the 
present invention for a rotary packaging station are de- 
scribed in detail herein, it should be apparent that the 
disclosure and teachings of the present Inventton will 
suggest many alternative designs to those skilled In the 
art. 



Claims 

1. A packaging arrangement for packaging products, 
comprising: 

a. a movable endless conveyor comprising a 
plurality of substantially identtoal support pal- 
lets, spaced equally apart ak>ng the endless 
conveyor, each of which is designed to support 
and align an array of individual package bases; 

b. means for intermittently moving the endless 
conveyor through substantially equal incre- 
mental movements from an upstream direction 
to a downstream direction, with stops between 
each movement, such that each support pallet 
with an array of individual package bases ther- 
eon Is sequentially stopped at spaced stations 
in the packaging arrangement; and 

c. a slide unit supported above the endless con- 
veyor for reciprocating upstream and down- 
stream movement relative to the endless con- 
veyor, said sikle unit supporting an array of op- 
erating means for performing operating func- 
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tions on an array of individual pacl<age bases 
supported In a pallet positioned below the slide 
unit. 

2. A packaging arrangement as claimed in claim 1, 
wherein at an initial station, a loader loads an array 
of individual blister package bases, each of which 
has a contact lens therein, into a support pallet 
stopped at the initial station, and the packaging ar- 
rangement packages the contact tenses into blister 
packages. 

3. A packaging arrangement as claimed in claim 1, 
wherein each support pallet supports arid aligns a 
plurality of adjacent rows of individual package bas- 
es, and said slide unit is supported tor reciprocating 
upstream and downstream movement a distance 
equal to the distance between adjacent rows, such 
that the slide unit positions the array of operating 
means over successive rows in each support pallet. 

4. A packaging arrangement as claimed in claim 1, 
wherein said slide unit supports a plurality of differ- 
ent arrays of operating means, spaced apart along 
the endless conveyor, with each array of operating 
means performing a different operating f unctbn on 
the individual package bases. 

5. A packaging arrangement as claimed in claim 4, 
wherein said plurality of arrays of operating means 
are spaced apart by a distance equal to the distance 
separating adjacent pallets on the endless convey- 
or, such that each array of operating means Is po- 
sitioned above a different pallet on the endless con- 
veyor. 

6. A packaging arrangement as claimed in claim 5, 
wherein a first array of operating means includes an 
array of optical detector probes for performing an 
optk:al detecting f unctk)n on the Individual package 
bases, and a second array of operating means In- 
cludes an array of dispensing nozzles for dispens- 
ing given dosages of saline solution into the individ- 
ual package bases, and a third array of optical de- 
tector probes for verifying that given dosages of sa- 
line solution having been dispensed into the Individ- 
ual package bases. 

7. A packaging arrangement as claimed in claim 4, 
wherein the plurality of different arrays of operating 
means includes an array of optical detector probes 
whteh verify the presence of each package base In 
the array of package bases supported by the pallet. 

6. A packaging arrangement as claimed in claim 4, 
wherein the plurality of different arrays of operating 
means includes an array of dispensing nozzles po- 
sitioned above the package bases, for dispensing 



a given dosage of saline soluton Into each package 
base. 

9. A packaging arrangement as claimed in claim 8, 
s wherein the plurality of different anays of operating 

means includes an array of optical detector probes 
positioned above the endless conveyor down- 
stream of the array of dispensing nozzles to verify 
that a dosage of saline solution has been deposited 
10 Into each package base. 

10. A packaging arrangement as claimed in claim 2, 
wherein after loading of the package bases Into a 
support pallet at the initial station, an alignment 

15 probe verifies the alignment of the packaging bases 
in the support pallet to check that no package bases 
are skewed or tilted In the support pallet. 

11. A packaging arrangement as claimed In claim 10, 
so wherein the alignment probe Includes at least one 

through-beam detector which directs a beam of light 
along the length of and just above a row of package 
bases supported in the pallet to a detector at the 
other end of the column, such that a package base 
25 which is skewed or tilted In the pallet interrupts the 
through beam, and the photodetector at the other 
end of the through beam so indicates. 

12. A packaging arrangement as claimed in claim 1, 
30 wherein: 

a. at an initial station, a bader toads an array 
of package bases in the support pallet then at 
the Initial statbn; 
35 b. at a subsequent foil placement station, a 

placer unit places at least one sheet of laminat- 
ed foil covers over the array of package bases; 

c. at a subsequent mechanical chucking sta- 
tion, at least one movable chucking arm me- 

40 chanically chucks each sheet of laminated foil 

covers to ensure that the sheet of laminated foil 
covers is properly posltbned and aligned rela- 
tive to the array of packager bases; and 

d. at a subsequent heat sealing statbn, a heat- 
45 ed sealing head heat seals the laminated foil 

covers to the package bases. 

13. A packaging an'angement as claimed in claim 12, 
wherein each movable chucking arm includes an 

50 angled U bracket which engages and centers an 
end of a sheet of laminated foil covers relative to a 
row of package bases. 

14. A packaging arangement as claimed In claim 12, 
55 Including two movable chucking arms positbned at 

opposite ends of a row of package bases, and each 
nnovable chucking arm Includes an angled U brack- 
et wh»h engages and centers an end of a sheet of 
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wherein each pallet is rectangularly shaped, and in- 
cludes an alignment cone at at least two diagonal 
comers of the rectangular pallet. 

s 21. A pacloging arrangement as claimed in claim 19, 
including a heat sealing statbn, having a pneumatic 
drive cylinder, and a heated sealing head which is 
driven by the pneumatic drive cylinder, and 30 con- 
ical alignment cavities to align the heated sealing 

10 head with a pallet, and the heated sealing head is 
coupled to the pneumatic drive cylinder by a plural- 
ity of floating joints to allow the heated sealing head 
to shift laterally a slight amount while the alignment 
cones are engaging the conical alignment cavities 

IS to precisely align the heated sealing head with a pal- 
let. 



laminated foil covers relative to a row of package 
bases. 

15. A packaging arrangement as claimed in claim 12. 
wherein a first optical inspectksn station is located 
upstream of the heat sealing station, and includes 
a plurality of optical detector probes which examine 
the outer edges of each sheet of laminated foil cov- 
ers on the array of package bases to determine that 
the sheet of laminated foil covers is properly posi- 
tioned relative to the array of package bases. 

16. A packaging arrangement as claimed in claim 15, 
wherein the first optk:al inspection station is located 
downstream of the mechanical chucking statk>n, to 
ascertain the presence and proper positioning of a 
sheet of laminated foil cover on the array of package 
bases. 

17. A packaging arrangement as claimed In claim 15, 
wherein a second optical inspectk)n station is locat- 
ed downstream of the heat sealing station, and in- 
cludes a plurality of optical detector probes which 
examine the outer edges of each sheet of laminated 
foil covers on the array of package bases to deter- 
mine that the sheet of laminated foil covers is prop- 
erty positioned relative to the array of package bas- 
es. 

18. A packaging arrangement as claimed in claim 12, 
wherein at the foil placement statbn, a foil pick and 
place unit, having an array of suction cups, lifts and 
places at least one sheet of laminated foil covers 
over the array of package bases. 

19. A packaging arrangement for packaging products, 
comprising: 

a. a movable endless conveyor comprising a 
plurality of substantially identical support pal- 
lets, spaced equally apart along the endless 
conveyor, each of which is designed to support 
and align an array of individual package bases; 

b. means for intermittently moving the endless 
conveyor through substantially equal incre- 
mental movements, from an upstream direction 
to a downstream direction with stops between 
each movement, such that each support pallet 
with an array of individual package bases ther- 
eon is sequentially stopped at spaced stations 
In the packaging arrangement; and 

c. each pallet includes a plurality of alignment 
cones which align with a plurality of conical 
alignment cavities in equipment at statbns 
along the endless conveyor to precisely align 
the equipment relative to each pallet. 

20. A packaging arrangement as claimed in claim 19, 



22. A packaging arrangement as claimed in claim 1 9, 
including an optical inspectbn statbn which in- 
20 dudes a pneumatic drive cylinder, and an inspec- 
tion head whbh is driven by the pneumatic drive cyl- 
inder, and conical alignment cavities to align the in- 
spection head with a pallet, and the inspection head 
is coupled to the pneunnatic drive cylinder by a plu- 
rallty of floating joints to allow the inspection head 
to shift laterally a slight amount while the alignment 
cones are engaging the conical alignment cavities 
to precisely align the inspection head with a pallet. 

^ 23. A packaging arrangement as claimed in claim 19, 
wherein at an initial station, a bader loads an array 
of Individual package bases into a support pallet 
stopped at the initial station, and conical alignment 
cavities align the loader with a pallet. 

3S 

24. A packaging arrangement for packaging products, 

comprising: 

a. a movable endless conveyor comprising a 
40 plurality of substantially identical support pal- 
lets, spaced equally apart abng the endless 
conveyor, each of which is designed to support 
and align an array of individual package bases; 

b. means for intermittently moving the endless 
4S conveyor through substantially equal incre- 
mental movements from an upstream direction 
to a downstream direction, with stops between 
each movement, such that each support pallet 
with an array of individual package bases ther- 

so eon is sequentially stopped at spaced stations 

in the packaging arrangement; 

c. at an initial statbn. a bader loads an array 
of package bases in the support pallet then at 
the initial station; 

ss d. at a subsequent foil placement statk)n, a 

placer unit places at least one sheet of laminat- 
ed foil covers over the array of package bases; 
e. at a subsequent mechanbal chucking sta- 



45 



60 



11 



3NSDOCID: <EP a74ia78A^JL> 



21 



EP 0 741 078 A2 



22 



tbn, at least one movable chucking arm me- 
chanicaity chucks each sheet of laminated foil 
covers to ensure that the sheet of laminated 
-foil covers is property positioned and aligned 
relative to the array of package bases; and 
f . at a subsequent heat sealing station, a heat- 
ed sealing head heat seals the laminated foil 
covers to the package bases. 

25. A packaging arrangement as claimed in claim 24. 
wherein each movable chucking arm includes an 
angled U bracket which engages and centers an 
end of a sheet of laminated foil covers relative to a 
row of package bases. 

26. A packaging arrangement as claimed in claim 24, 
including two movable chucking arms positioned at 
opposite ends of a row of package bases, and each 
movable chucking arm includes an angled U brack- 
et which engages and centers an end of a sheet of 
laminated foil covers relative to a row of package 
bases. 

27. A packaging arrangement as claimed in claim 24, 
wherein an optk:ai inspection statk^n is located up- 
stream of the heat sealing station, and includes a 
plurality of optical detector probes which examine 
the outer edges of each sheet of laminated foil cov- 
ers on the array of package bases to determine that 
the sheet of laminated foil covers is properly posl- 
tbned relative to the array of package bases. 

28. A packaging arrangement as claimed in claim 27, 
wherein a second optical inspection station is locat- 
ed downstream of the heat sealing station, and in- 
cludes a plurality of optical detector probes which 
examine the outer edges of each sheet of laminated 
foil covers on the array of package bases to deter- 
mine that the sheet of laminated foil covers is prop- 
erly positioned relative to the array of package bas- 
es. 

29. A packaging arrangement for packaging products, 
comprising: 

a. a movable endless conveyor comprising a 
plurality of substantially identical support pal- 
lets, spaced equally apart along the endless 
conveyor, each of whrch is designed to support 
and align an array of individual package bases, 
comprising at least two rows of package bases; 

b. means for intermittently moving the endless 
conveyor through substantially equal incre- 
mental movements from an upstream directbn 
to a downstream direction, with stops between 
each movement, such that each support pallet 
with an array of indivkiual package bases ther- 
eon is sequentially stopped at spaced stations 
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in the packaging arrangement; 

c. at an initial station, a bader loads an array 
of package bases In the support pallet then at 
the initial statk>n; 

d. at a subsequent foil placement station, a 
placer unit places at least two sheets of lami- 
nated foil covers over at least two rows of the 
an-ay of package bases; 

e. at a subsequent heat sealing statbn. a heat- 
ed sealing head heat seals the laminated foil 
covers to the package bases; 

f. an optical inspection station is located down- 
stream of the heat sealing statbn, and includes 
a plurality of optical detector probes whbh ex- 
amine the outer edges of each sheet of lami- 
nated foil covers on the array of package bases 
to determine that the sheet of laminated foil 
covers is properly positioned relative to the ar- 
ray of package bases; 

g. means for transferring rows of covered pack- 
ages which have passed the Inspection of the 
optical inspection station to an output for sec- 
ondary packaging; and 

h. means for removing rows of covered pack- 
age bases which have failed the Inspection of 
the optical inspection statbn, whereby some 
passed rows of a support pallet may be passed 
to secondary packing and some failed rows of 
the same support pallet may be removed. 

A packaging arrangement as claimed In claim 29, 
wherein said means for passing includes an unbad- 
er which transfers passed covered packages to an 
output for secondary packaging. 

A packaging arrangement as claimed in claim 30, 
including a reject chute nrK>unted bebw the down- 
stream end of the endless conveyor, wherein the 
unloader does not transfer failed covered packages 
which remain on the endless conveyor and are 
dumped in the reject chute bebw the downstream 
end of the endless conveyor. 
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(54) Packaging arrangement 

(57) A packaging arrangement for packaging prod- 
ucts such as contact lenses In packages such as blister 
packs. The packaging arrangement Includes an inter- 
mittently indexed, linearly driven endless conveyor 
which includes a plurality of identical support pallets, 
equally spaced apart along the endless conveyor. Each 
support pallet is designed to support and align an array 
of individual package bases. The arrangement is such 
that each support pallet with an array of individual pack- 
age bases thereon is sequentially stopped at a plurality 
of spaced work stations along the endless conveyor. At 
an initial station, a robotic loader toads an array of pack- 
age bases into a support pallet then at the first station. 
At a subsequent skew check station, optical probes 
check for skewed (improperly positioned) package bas- 
es in the support pallet. At a subsequent package base 
presence verification station, optical probes verify the 
presence of each package base in the support pallet. At 



a subsequent saline dosing station, dosers deposit a 
given dosage of saline solutbn in each package base, 
after which optical probes verify that the package bases 
have received dosages of saline solution. At a subse- 
quent foil placement station, a pick and place unit places 
a pair of sheets of laminated foil covers over the array 
of package bases. At a subsequent chucking station, 
positioning arms mechanically chuck the laminated foil 
cover to ensure that it Is property positioned relative to 
the package bases In the support pallet. At a subse- 
quent cover presence verification station, optical probes 
verify the presence and correct positioning of the foil 
cover over the package bases In the support pallet. At 
a subsequent heat sealing station, a heated seal head 
heat seals the laminated covers to the package bases. 
Finally, at an unloading station, an unloader arm un- 
toads the sealed packages from the packaging arrange- 
ment for subsequent processing. 
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